Fenugreek is an herb that has the ability to resist multiple environmental insults, pests, diseases and many pathogens through the synthesis of substances allowing this plant protection, these substances are called phytochemical compounds or secondary metabolites. The aim of this study is to characterize these secondary metabolites in the extracts of fenugreek seeds grown in Algeria and compare the phytochemical profile and antioxidant activity of the aqueous extracts obtained by maceration and decoction. We carried out a "phytochemical screening" on both types of extracts in order to highlight the different classes of secondary metabolites and assaying total polyphenols by the method of Follin ciocaltchu, total alkaloids and tannins contained in these aqueous extracts and appreciate their antioxidant activity using the FRAP technique. A characterization of phytochemical molecules of the two types of Fenugreek extracts was done by chromatographic method with HPLC. Several phytochemical groups were identified in the extracts of fenugreek: tannins, saponins, flavonoids, terpenes and reducing nitrogen compounds. Chromatographic analysis of the samples show that 4 phytochemical molecules were identified in the aqueous maceration extract: kaempferol, genistein, vanillin and myrecitine and 3 molecules for the ASN, Vol 6, No 2, Pages 71 -87, 2019 72 aqueous extract of decoction are: rutin, kaempferol and vanillin. The aqueous extract of decoction was characterized by the total polyphenols content (31.7 ± 0.031 mg GAE / 100 g of extract), total alkaloids (2.12 ± 0.015%) and tannins (9.75 ± 0.06%) that are higher than those obtained in the aqueous extract of maceration: total polyphenols (18.9 ± 0.12 mg GAE / 100g of extract), total alkaloids (1.71 ± 0.02%) and
Introduction
Fenugreek (Trigonella foenum graecum L.) is a legume from fabaceae family exploited for culinary and medicinal purposes, widespread in the Mediterranean, North Africa, India and China [1] . Besides its therapeutic properties, it has other characteristics such as the ability to resist multiple environmental constraints, pests, and many pathogenic microorganisms through the synthesis of substances called secondary metabolites [2] . These metabolites provide the antioxidant effect that represents the biological mechanism responsible for not only antibacterial and antifungal activities but also for fighting against various attacks on the plant [3] . Chemical control against diseases affecting vegetable crops and stored food has a significant impact on the environment in addition to the emergence of pathogenic agents and pests' resistant to insecticides and fungicides. To overcome this issue, alternative solutions were investigated, such as the use of substances of plant origin as biopesticide rich in secondary metabolites and capable of providing a protective effect due to their antioxidant and biocidal properties [4] . A study conducted by Madhava-Naidou et al. [5] on phytochemical composition of the powder of Fenugreek seeds demonstrated biological activities including antioxidant effect. This phytochemical composition fluctuates depending on the geographic origin of the plant, climate, cultural practices and extraction techniques [6] . The purpose of this study was to identify groups of phytochemical molecules with chromatographic method (HPLC) and to evaluate the antioxidant activity of aqueous extracts of fenugreek seeds grown in Algeria.
Material and Methods
Corresponding author: kamel_acem@yahoo.fr DOI: 10.2478/asn-2019-0020 ©2019 "K.Preslavsky"University of Shumen. All rights reserved a double UV detector and a computer integrator for synthesis graphs. The operating conditions are as follows: -Mobile phase in binary gradient: 2% acetic acid and pure acetonitrile -an injection rate of 1 ml / min -Temperature 38 ° C -Detection at 280nm (channel 1) and 340 nm (Channel 2). The resulting chromatographic profile is compared to standards (standard pure of phytochemical molecules) injected into the same operating conditions as that of the sample. Retention time Rt of each component is determined by the integrator gives a peak on the chromatogram (AFNOR, 1996) .
Phytochemical assay

Total polyphenols
The content of total phenolic compounds is determined by the method of Singlerton and Rossi [13] by the use of the reagent Folin cio-calteu, introduce 2.5 ml of Folin-Cio-Calteu (diluted ten times) in a test tube and add 0.5 ml of each extract, let for 3 minutes and then add 1ml of sodium carbonate 1ml (20%). The mixture was incubated at room temperature in the dark for 15 minutes. The absorbance was measured at 760nm using the spectrophotometer (Shimadzu UV-1202). The results were expressed as milligrams of gallic acid equivalent (GAE mg / 100g of extract) using the calibration curve of gallic acid as standard.
Tannins 30 g of seed powder were added to100 ml of petroleum ether and let to act for 24 hours. After filtration, the marc was recovered while chlorophyll and lipids removed. The recovered marc was diluted in 50 ml of di-ethyl ether then filtered to remove phenols and catechins. The marc was thereafter dissolved in 100 ml of methanol at 60°, filtered in a pre-weighed flask. The methanol filtrate was evaporated until a constant weight is achieved [14] . The tannin content (T) was calculated using the following formula:
W : capsule weight plus tannins.
W0 : empty capsule weight.
We : weight of the sample.
Total alkaloides
Shake 3 g of the sample with 25 ml of sulfuric acid (10%) and 5ml of distilled water. Complete to 50 ml with distilled water. After filtration, ammonium hydroxide (20%) was added until reaching pH = 8-9
then extraction was done with 50 ml of chloroform. The filtrate was evaporated in water bath to obtain the dry residue [15] . Alkaloid content (A) is calculated by the following formula [16] :
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Antioxidant activity
The evaluation of the antioxidant activity was performed by the technique FRAP because phenolic compounds provide the reduction of ferric iron Fe 3+ to Fe 2+ [17] , 0.5ml of the different dilutions of the sample is mixed with 1.25 ml of a phosphate buffer solution 0.2M (pH = 6.6) and 1.25 ml of a solution of potassium hexacyanoferrate 1%, the whole is incubated at 50 ° C for 20 minutes, then cooled at room temperature, 2.5 ml of trichloroacetic acid at 10 % are added to stop the reaction, then the tubes are centrifuged at 3000 turns / min for 10 minutes, 1.25 ml of the supernatant are added to 1.25ml of distilled water and 250μl of an iron chloride solution at 0.1%, the reading absorbance is against a white 700nm using a spectrophotometer [18] . The calibration curve is established from the absorbances for the read range of ascorbic acid solutions. The antioxidant activity of the sample is expressed as mg Ascorbic Acid Equivalent (mg AAE) per 100 gram of sample by the formula [19] :
C=Concentration (mg/l ascorbic acid); C0= Concentration of the extract (g/l). Table 1 shows the results of phytochemical screening of aqueous extracts from fenugreek seeds. 
Results
Phytochemical screening
Chromatographic analysis
The molecular separation of aqueous extracts from fenugreek seeds by HPLC was realized in two different wave lengths 280nm and 340nm, the results obtained are shown in the chromatograms with peaks and retention time of each molecule (Figures 1and 2) . Figure 3 represents the average content of total polyphenols of aqueous extracts from fenugreek seeds. Total polyphenols content from the aqueous decoction extract estimated to 31 ± 0.031 mg GAE/100g, was higher to that from maceration extract (18.9 ± 0.12 mg GAE/100g).
Tannins Figure 4 gives the average content of tannins aqueous extracts from fenugreek seeds. 
Aqueous extracts
Total alkaloids
The average rate of total alkaloids is shown in figure 5 . Alkaloids content was 1.71 ±0.02% in aqueous extract of maceration and 2.12 ± 0.015% for decoction.
Fig.5.
Average total alkaloids content of aqueous extracts of fenugreek seeds. Figure 6 shows the evaluation of the antioxidant activity expressed in mg equivalent of ascorbic acid per 100 g of each extract. 
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